Stromelysin, a connective tissue-degrading metalloendopeptidase secreted by stimulated rabbit synovial fibroblasts in parallel with collagenase. Biosynthesis, isolation, characterization, and substrates.
Rabbit synovial fibroblasts induced to undergo a specific switch in gene expression by agents that alter cell morphology secreted the neutral proteinase precursor procollagenase (apparent Mr of 53,000 and 57,000). A major Mr = 51,000 polypeptide that was always induced coordinately with procollagenase has now been identified as the proenzyme form of a metal-dependent proteinase active at neutral pH. We have named this proteinase stromelysin. Prostromelysin and procollagenase were the most prominent [35S]methionine-labeled secreted proteins of the induced fibroblasts. By the use of casein degradation as an assay for enzyme activity, stromelysin was isolated with high yield from the conditioned culture medium of 12-O-tetradecanoylphorbol 13-acetate-treated fibroblasts and migrated as an active form of Mr = 21,000 that was immunologically identical to the proteoglycan-degrading proteinase purified from rabbit bone. Immunoglobulin G from antiserum raised to purified rabbit bone proteoglycanase immunoprecipitated the Mr = 51,000 proenzyme form from conditioned medium of induced rabbit cells and also immunoprecipitated an Mr = 55,000 polypeptide from induced human fibroblasts. When rabbit prostromelysin was activated by trypsin or 4-aminophenylmercuric acetate, the proenzyme was converted to an active form of Mr = 41,000. During the course of the purification, prostromelysin was converted to an additional activatable form of Mr = 35,000 and additional active forms of Mr = 21,000-25,000, which had related peptide maps distinct from collagenase. All of these forms were immunologically cross-reactive. Purified stromelysin degraded casein, cartilage proteoglycans, fibronectin, alpha 1-proteinase inhibitor, and immunoglobulin G2a and had limited activity on laminin, elastin, type IV collagen, and gelatin, but did not degrade type I collagen. Stromelysin was inhibited by EDTA, 1,10-phenanthroline, and the specific glycoprotein tissue inhibitor of metalloproteinases isolated from human amniotic fluid and was therefore classified as a metalloproteinase.